========== ОРИГИНАЛЬНЫЕ СТАТЬИ ===========
Introduction
The marine environment produces valuable living and non-living resources which are in most cases used by human indiscriminately (Holligan, 1995) . Because of this, sea turtles received a growing research interest globally. In Africa, similar studies were conducted along the Atlantic Ocean (Catry et al., 2002; Fretey et al., 2002; Formia et al., 2003) . Some studies on nesting ecology and by-catch in sea turtles were also reported from Nigeria (Solarin et al., 2009; Adegbile et al., 2013 Adegbile et al., , 2015 .
In Ondo State, Nigeria, about 80% of the people living around the coastal area are engaged in fishing (Babatunde, 2010) . In Ilaje area of Ondo State, fishing is an important component for the survival of the people. These people are engaged in fishing venture regularly almost on daily bases. In doing so, they encountered several aquatic species of economic, ecological and conservation interest.
The encountered species are either residential or migratory. There is a lack of studies on perception and behaviour of fishers towards utilisation and conservation of the migratory species under different categories of threat as made available by International Union for Conservation of Nature (IUCN) in Ilaje. This may be connected with current unregulated and unsustainable fishing activities in this area. Biological resources are of immense value (Cafaro & Primack, 2001) . To avoid their extinction, information about them, their uses and conservation awareness by local people is crucial. Interestingly, when knowledge is on the increase, more positive attitudes toward conservation are developed (Wilson & Tisdell, 2005) .
Five species of sea turtles (Caretta caretta (Linnaeus, 1758), Chelonia mydas (Linnaeus, 1758) , Lepidochelys olivacea (Eschscholtz, 1829) , Eretmochelys imbricata (Linnaeus, 1766), and Dermochelys coriacea (Vandelli, 1761) ) are found in Nigerian waters (Amadi, 1991) . Despite the fact that Nigeria is one of the signatory to memorandum of understanding on conservation of marine turtles on the Atlantic coast of Africa, people living in Ilaje along the Atlantic Ocean still consume these animals. Different research on sea turtles along the Atlantic coast was carried out in countries such as Equatorial Guinea (Tomás et al., 1999) , Angola (Carr & Carr, 1991) and Guinea Bissau (Catry et al., 2002) to mention very few data.
Since sea turtles are migratory species, information on their species composition and status at local level across the globe is imperative just as understanding fishers' perception and activities as regards the animal (de Carvalho et al., 2016; Awabdi et al., 2018) . The aim of the present paper was to (i) examine the demographic characteristics of fishers' operating in Ilaje; (ii) determine species and status of sea turtle in the area; (iii) investigate their migratory periods; (iv) evaluate fishers' behaviour towards sea turtles; (v) assess fishers' sea turtles' conservation awareness and participation; (vi) determine the role of demographic factors on the fishers' level of sea turtles utilisation and conservation.
Material and Methods
Ilaje, covering a total area of 1318 km 2 , is situated within the southern part of Ondo State, South-western Nigeria (5.8333° -6.2500° N; 4.5000° -5.1667° E) ( Fig. 1) . The area supports a wide range of aquatic animals (Babatunde, 2010) . These abundant aquatic resources are the primary source of livelihood for people in the area (Ashiru et al., 2017) .
Data collection and analysis
The studied population consisted of the fishers along the Atlantic Ocean within Ilaje axis, Ondo State, Nigeria. The study was conducted in three stages. Stage 1 was a preliminary study of Ilaje area in July -December 2016 aimed to familiarise with the study area. During stage 2, a minimum of five sea turtles as by-catch per fisher in the year 2016 and 2017 was declared for fishers' inclusion in this study. Based on this preliminary data, fishers from six communities were purposively selected. The selected communities were Awoye (5.916667°N, 4.966667°E), Ayetoro (6.100000°N, 4.783333°E), Ilowo (6.050000°N, 4.850000°E), Obenla (6.016667°N, 4.883333°E), Odonla (5.933333°N, 4.950000°E) and Ugbonla (6.150000°N, 4.800000°E).
In the third stage, fishers from the purposively selected communities were randomly sampled. The sample size obtained consisted in total of 364 fishers. Data were obtained from January 2017 to December 2018 by means of a structured questionnaire, a personal interview and an on-site assessment. Each interview took 20 min. between Monday and Thursday only while the on-site assessment was conducted on Friday and Saturday (14:00-18:00 h) after the fishers returned from their fishing trips. Each study site was visited once a month (i.e. 24 visits per community; 144 visits in all). The fishers were individually interviewed to avoid interference from others. The research questions covered the fishers' demographic characteristics (age, family size and educational level) which were the independent variables and sea turtles' utilisation and conservation which constituted the dependent variables.
A modified visual stimulus as used by Ogunjobi et al. (2018) with coloured pictures of five species of sea turtle reported in Nigeria (Amadi, 1991) was also presented to the fishers during the interview to ascertain species of sea turtles in the study area. The on-site assessment was used to substantiate fishers' responses.
The status of the sighted sea turtles was determined through physical appearances, morphometric analysis and body condition index (BCI) following the Bjorndal et al. (2000) procedure. Individual physical body appearances of the opportunistic by-catch were observed visually. Their sex was identified through direct observations of the gonads in situ as suggested by McCoy et al. (1983) . The weight of the animal was measured with the use of a hang spring scale with 0.1 kg accuracy. The straight carapace length (SCL) was also measured using a wooden vernier caliper while BCI scores were calculated using the equation of «weight [kg] / SCL [cm] 3 ) × 10 000» according to Bjorndal et al. (2000) . All analyses were performed using the Statistical Package for Social Science (SPSS) version 22. The data obtained were analysed using descriptive statistics (frequency distribution, percentages, pie-chart and bar chart), Pearson's correlation and linear multiple regression.
Results and Discussion
Demographic characteristic of fishers' hunting Ilaje
All the fishers sampled (364) in connection with sea turtle in the area are male (Table 1) . This finding corroborates with a similar study about a fishing crew in Ghana (Alexander et al., 2017) . Over two-third of the fishers (73.0%) were in their active age (21-40 years old). This observation is similar to Okayi et al. (2012) observations reporting that people who engaged in similar hunting venture are within 21-40 years old. A higher proportion (81%) of fishers are educated although most of them (39.3%) had a primary school certificate, followed by those with senior secondary school education (28.0%) while those who attended tertiary institutions were 13.7%. The present study confirmed the position of Adeparusi et al. (2003) , that about 67.5% of fishers in Ilaje, Ondo State, Nigeria were literate having primary, secondary or higher education. This study also agreed with the submission from Malaysia and Bangladesh (Teitze et al., 2005) .
Species and status of sea turtles found in Ilaje
During our on-site assessment (July 2017 -October 2018), Lepidochelys olivacea turtles were observed as by-catch in Awoye (n = 8), Ayetoro (n = 5), Ilowo (n = 6), Obenla (n = 4), Odonla (n = 7), and Ugbonla (n = 9). Fishers from Ugbonla community recorded the highest value (23.1%), followed by those from Awoye (20.5%), while fishers in Obenla had the least value (10.3%). The number of sea turtles obtained in this study technically agreed with Solarin et al. (2009) , declaring five to twenty-five sea turtles being captured per canoe per year.
However, the interviews with the fishers revealed that two species of sea turtles (Lepidochelys olivacea and Dermochelys coriacea) are found in area. Of them, L. olivacea is mostly captured. This finding is similar to the finding of Adegbile et al. (2015) where it was stated that L. olivacea turtles are the most frequently observed sea turtles in Lagos and Nigeria. A similar study in Ghana also discovered these two sea turtle species (Alexander et al., 2017) and Eretmochelys imbricata in Cameroon (Fretey et al., 2002) . However, Formia et al. (2003) mentioned that six Atlantic sea turtle species are found from Morocco to South Africa.
Sex and morphometric characteristics of Lepidochelys olivacea submitted for evaluation during 144 visits across the study sites. Of the 39 specimens of L. olivacea sighted, ten were male (BW = 19.45 ± 1.41 kg, SCL = 47.09 ± 4.07 cm and BCI = 1.36 ± 0.04), while 29 were female (BW = 22.51 ± 2.67 kg; SCL = 52.07 ± 5.37 cm; BCI = 1.77 ± 0.09). Based on sex, morphometric characteristics of the animals evaluated were not significantly different (p > 0.05). They were within the categories of sub-adult L. olivacea reported by Espinoza-Romo et al. (2018) and also resemble a reported population structure in northern Sinaloa, Mexico (Zavala-Norzagaray et al., 2014) . In this study, the SCL was slightly lower compared with 69.7 cm reported by Adegbile et al. (2015) . The calculated BCI was an indication of healthy animals as postulated by Kircher & Wyneken (2017) . Of the 39 specimens of L. olivacea submitted for evaluation, two males and one female were observed with varying degrees of injuries at the neck, fore and hind limbs regions ( Table 2 ). The apparent morphometric analysis of sea turtles observed in this study is from an opportunistic observation and is likely to be substantially high.
Sighting periods of sea turtles in Ilaje
The perception of fishers and their by-catch were used to determine the periods at which sea turtles are sighted in this study. This species was sighted from late April to October. This is the period when the quantity of crustaceans (Malacostraca: Decapoda), a prey species for sea turtles, also increase as observed during the on-site assessment. This observation corroborates with Wildermann & Barrios-Garrido (2012) findings. The fishers equally established that the more the quantity of the subphylum crustaceans harvested in the area, the higher the number of sea turtles in fishers' by-catch. It was also gathered that the majority of the food content in the alimentary canal / digestive track of the slaughtered sea turtle are crustaceans. The presence of Lepidochelys olivacea in the area for about five months (April -October) may suggest that the study location is a foraging site for this species. During this period, sea turtles are trapped as they tried to feed on the crustaceans inside the net. Fishers' perception also corroborated our surveillance (Fig. 2) . This opinion is in line with the findings of Colman et al. (2014) that sea turtles are bottom inhabitants feeding on crustaceans.
Fishers' behaviour towards sea turtles in Ilaje
The majority (97%) of the fishers affirmed that the by-catch sea turtles were accidentally captured. Sea turtles are entangled inside nets set for hunting smaller aquatic animals especially from the subphylum crustacean. Unfortunately, since immemorial times, all these fishers developed a strong need for consumptive use of the animals as about 73.9% of them conceitedly mentioned during the interview that they slaughtered any captured sea turtles immediately after returning from hunting trips. Occasionally, 26.1% of the fishers preferred to sell their captured animal to complement economic loss caused by sea turtles visits into the nets (Table  3) . At least, a whole captured sea turtle is sold for a price tag ranging from about 28 USD to 56 USD (as in April 2019) depending on the size of the animal and the need for food. The fishers' unsustainable consumptive behaviour was further observed during the on-site assessment in Awoye community (Fig.  3) . Sales of sea turtles observed in this study was comparable to the submission of Weiss & Kenneth (2002) and Barrios-Garrido et al. (2017) where it was stated that the black market trade in eggs and meat of sea turtles is a major threat to the animal in coastal environment around Latin America. Fig. 3 demonstrates one of the captured female of Lepidochelys olivacea with eggs. Unfortunately, no nesting site was either previously reported or sighted during this study. This further stressed that Ilaje is a feeding site for this aquatic animal. Females with eggs may suggest a proximity of the area to a breeding or nesting site in Lagos State, Nigeria, noted by Adegbile et al. (2015) . Noteworthy, some of the fishers temporarily kept their by-catch within their communities till the need arises. However, sales of sea turtle are gender friendly in the study area as both male and female are involved in these. This observation is similar to Adebayo & Pitan (2003) , stating that about 64.2% women are actively involved in turtle marketing. In Ilaje, sea turtles are only consumed as meat. Elsewhere, these animals are known to be highly utilised in zoo-therapy and alternative medicine (Begossi et al., 2004) as well as in communities in the southeast of São Paulo (Begossi & Braga, 1992) and in Rio Tocantins (Begossi & Braga, 1992) . Fat of sea turtles are used for the treatment of asthma, bronchitis and arthritis (Seixas & Begossi, 2001) due to their costless price within the area. Our finding is contrary to what was obtained by Barrios-Garrido et al. (2018) in Guajira Peninsula, Venezuela. This is connected with the abundance of food material available to sea turtles in Ilaje waters. The situation in Ghana differs as fishers always captured sea turtle during dry season in the area (Alexander et al., 2017) . Further research is needed to clarify what drives this lethal use.
Levels of fishers' sea turtles conservation awareness and participation
The data presented in Table 4 show a low level of sea turtle's conservation awareness among the fishers in Ilaje. A very small proportion of the fishers (19.2%) had information about sea turtle's conservation through their educational exposure. Despite this, none of the fishers was willing to return accidentally captured sea turtles regardless of its size or sex. This suggests that in this area, education attainment of the fishers was not completely translated into sea turtle's conservation. This may be connected with the quality and frequency of such information. It was further gathered that in Ilaje, all the educated fishers subscribed to internet facilities using one or a combination of phone networks (Table 5) . As a result of this, 56 of the total respondents are privileged to some conservation information about sea turtles particularly on Facebook even though scanty. This is consistent with the findings reportingsocial media as the most popular sites used by internet subscribers (Duggan & Brenner, 2013) . According to Vieweg et al. (2010) , information shared on social media may improve situational awareness and help people to collect useful information for decision making. Schroeder et al. (2013) opined that the use of social media networks like Facebook can be disseminated to vast networks quickly and across governance scales. Ors (2012) observed that social media can be considered as a «school of the air» where people gain knowledge on environmental protection.
Relationships between the selected independent and dependent variables
The fishers' age (β = 0.15, p < 0.05) and family size (β = -0.02, p < 0.05) were the predictors of sea turtle's utilisation. The study further detected that the educational level (β = 0.02, p < 0.05) was the only determinant of sea turtles' conservation awareness of the fishers (Table 6 ). This confirmed that other personal factors (i.e. age and family size) had no significant relationship with fishers' sea turtle conservation awareness. The R 2 (0.02) implies that this model explained 2% of the variation in the relationship between the personal factors of the fishers and their conservation awareness. Thus, educational background accounted for 2% of the variation in the relationships between the personal factors of the fishers and their sea turtle conservation awareness (Table 6) .
A correlation test showed that there was a positive and significant relationship between fishers' personal factors and their rationale for capturing sea turtles (r = 0.23, p < 0.01) ( Table 7) . This could be a result of lack of information about sea turtle's conservation in the study area. This study further revealed a positive and significant relationship between the fishers' personal factors and sea turtle's conservation awareness (r = 0.22, p < 0.01). This suggests that a fisher subscribed to internet gets aware more frequently on sea turtles's conservation. 
Conclusions
The effort towards the documentation of the status of sea turtles, their sighting period and conservation in Ilaje (Ondo State, Southwestern Nigeria) is timely. This study observed that in Ilaje, sea turtles have been collected predominantly by males between the ages of 21-40 years. The respondents claimed that in the study area, Lepidochelys olivacea and Dermochelys coriacea are present. However, an on-site assessment discovered only L. olivacea turtles. The physical appearance of most of the encountered animals was good according to sightings between April and October of each year. Despite these aquatic animals were captured accidentally, none of the fishers was willing to return their catch. The catch either ended in the pots of the fishers or sold entirely at the local market. This study equally observed that necessary information for the conservation of these migratory species is very scanty at the local level. It is not translated into fishers being friendly to sea turtles and their willingness to participate in their conservation.
Recommendations
This study encourages more detailed information regarding sea turtles' habitat utilisation in Ilaje. In the study area, the promotion of sea turtle conservation education using relevant governmental, non- governmental, professional bodies and individuals is urgently advocated. The concerted effort is hereby needed for sea turtles' conservation information to be translated into fishers' involvement.
